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AMENDMENTS TO THE CLAIMS 

Please CANCEL claims 1-7 without prejudice or disclaimer to the subject matter therein. 
Please AMEND claims 8-35 as shown below. 
Please ADD new claims 36-41 

The following is a complete list of all claims in this application. 
What is claimed is: 

1. (Cancelled) 

2. (Cancelled) 

3. (Cancelled) 

4. (Cancelled) 

5. (Cancelled) 

6. (Cancelled) 

7. (Cancelled) 

8. (Amended) A method for producing an abrasive carbon foam^ comprising: 

A) comminuting coal e xhibiting a free owoll index of botwoon about 
3.5 and about 5.0 to a small particle sigo to form a particulate coal; 

B) blending said particulate coal with from about 1 to about 10% by 
volume of a carbide precursor to form a reactive blend for improving abrasive 
properties of the abrasive carbon foam : and 

€) heating said reactive blend in a mold under a non-oxidizing 
atmosphere to a first temperature ranging from ofbotw^oon about 300° C to Md 
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about 600* C, wherein the pressure is controlled to a ranee from about 50 psi to 
about 500 psi: and 

soaking at this temperature for a period ranging from of from about 
10 minutes to about 12 hours to fonn a groon foam blon d an abrasive carbon 
foam.r 

^ carbonizing paid groon foam blond to form a oarbonizod foam by 

heating to a tomporoturo of bot>vcon about 60Q°C and about 1600°C in an iii o i t 
afanoophoro and holding at naid tnmpnrntiir» fnr n pnrjnfi nf from a b out 1 to about 3 
hours to form a carbonized foam; and 

^ graphitizing said carboniz e d foam by boating paid carbonizod foam 

to a tomporatiiro of bot>vcon about 1700°C and about 30Q0°C in an incit 
ahnosphoro and holding at said tompomture for a period of loco than about quo 
hour to form said abrasivo carbon foam. 



(Amended) The method for producing a n abrasive carbon fnam nf riaim « fi^rfw 
comprising: 

carbonizing said abrasive carbon foam hv heating to a sennnH 
temperahire ranging from ab out 6Q0°C to about 160Q°C in an inPit 
atinosphere and holding at s aid second temperature for a period rang ing 
from e^ %&m about 1 to about 3 hours: and 

graphitizing said carbonized foam bv heating said abra.sive carbon 
foam to a third temperature ranging from about 1 70Q°r to about 300n°r 
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in an inert atmosphere and holding at said third temperature for a period of 
less than about one hour to form; 

wherein said carbide precursor comprises a member selected from 
the group consisting of materials capable of reacting with carbon to form 
carbides under carbon calcining and graphitizing conditions. 

0. (Amended) The method for producing an abrasive carbon foam nf riaim i^h'^rf in 

said carbide precursor is selected from the ctow group consisting of- tungsten, 
siUcon and titanium. 

1 . (Amended) The method for producing an abrasive carbon foam of claim 9, wherein 

said carbon precursor isapowder having particle size sizes below about 
100 microns. 

I. (Amended) The method for producing a n abrasive carbon foam of ri^in, g 

said particulate coal exhibits a free swell index ranging from ofbotwoon about 
^ M and to about 4t# 5^. 

. (Amended) Aa A method of forming an ahraci./^. ^orKo^ f^^^^ mnnnfnctiirod by a 
process^ comprising: 

A) comminuting coal exhibiting a froo owcll index ofbotwoon about 
3.5 and about 5.0 to a small partiolo oiao to form a particulate coal; 



-5- 



Darren Kenneth ROGERS, et al. 
Application No.: 10/068,074 

B) blending said particulate coal with from about 1 to about 10% by 
volume of a carbide precursor to form a reactive blend; 

€) heating said reactive blend in a mold under a non-oxidizing 
atmosphere to a fireLtemperature ranging from of b e tween about 300° C to and 
about 600° C . wherein the first heating step includes controlling the pressure 
ranging fro m about 50 psi to about 500 p si and soaking at this temperature for a 
period ranging from ef#em about 10 minutes to about 12 hours to form a green 
foam blend; 

©) carbonizing said green foam blend to form a carbonized foam by 
heating to a seconitemperature ranging from ofbotwoon about 600°C to and about 
1600°C in an mert atmosphere and holding at said second t emperature for a period 
ranging from of from about 1 to about 3 hours to form a carbonized foam; and 

B) graphitizing said carbonized foam by heating said carbonized foam 
to a third temperature ranging from ofbotwoon about 1 700°C to and about 3000°C 
in an inert atmosphere and holding at said third temperature for a period of less 
than about one hour to form said abrasive carbon foam. 

14. (Amended) The method of forming an ahrajsive rarhnn fnam nf riQitn i -n/h^rf in 

said particulate coal exhibits a free swell index ranging from ofbotwoon about 
3J and to about 10 47§. 

15. (Amended) The method of forming an abrasive carbon foam of claim 13^ wherein 

said carbide precursor comprises a member selected from the group consisting of 
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materials capable of reacting with caibon to form carbides under carbon calcining 
and graphitizing conditions. 

16. (Amended) The method of forming an abrasive carbon foam of claim 14^ wherein 

said carbide precursor is selected fiom the eret^ group consisting 06 tungsten, 
silicon and titanium. 

17. (Amended) The method of f orming an abrasive carbon foam of claim 13, wherein 

said carbide precursor is powder is-e^ having particle size sizes below about 100 
microns. 

18. (Amended) The method of forming an ahragivfi carbon foam of claim 13, wherein the 

abrasive carbon foam has a semi-crystalline, largely isotropic, porous coal-based 
preduet structure having a density ranging from ofbotwoon about 0.2 and to about 

0.5 g/cm^ 

19. (Amended) The method of forming an abrasive carbon foam of claim 4 ^18. wherein 

the density which io a oomi crystallino, largely isotropic, porous coal basod 
product havmg a density of between ranges from about 0.3 and to about 0.4g/cml 

20. (Amended) The method of forming an ahradvp rarKnn f^r,r» »f ^inim 1, irhcrcin 

said coal particulate is a high volatile bituminous coal containing a volatile matter 
ranging from between about 35% and to about 45% by weight of volatile matter. 
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1. (Amended) The method of forming an ahraci v^. rarhr.» f^^m nf rinim wherein 

said high volatile bituminous coal has a Gieseler initial softening temperature 
above about 380" C. 

2. (Amended) The method of forming a n abrasive s emi cryntnll ina Inrjrni y imtrnp jp 

carbon foam of claim 21^ wherein said high volatile bituminous coal has a 
Gieseler initial softening temperature ranging from about betv^'oon about 380° C 
mA to about 400" C. 

\. (Amended) The method of formin g; ahrasivp; mmi nrT | rrtni]in^ Inr^oly imfr n pi r, 
carbon foam of claim 20, wherein said high volatile bituminous coal has a plastic 
range of at least about 50° C. 

. (Amended) The method of forminp an ahrasiv«^ rarhnn fr>a,Y, »f '-bim '^0^ ^vhcrcin 
said high volatile bituminous coal has a plastic range ranging from oi^em-about 
75° C to about 100° C. 



. (Amended) The method of forminp an ahragiv<» rarhnn fr>ar» r.f^\^\^ wherein 
said high volatile bituminous coal has a maximum fluidity of at least several 
hundred ddpm as determined by ASTM D2639. 
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26. (Amended) The method of fomiinf> an ahragivA rarho.^ f^^m nf rinim ^5, irhcrcin 
said high volatile biUuninous coal has a maximum fluidity of more than 2000 
ddpm as determined by ASTM D2639. 



27. (Amended) The method of forming an ahrasivp carbon foam of claim 20, wherein 
said high volatile bituminous coal exhibits an expansion of at least about 20% as 
determined by Amu dilatation. 



28. (Amended) The method of forming an ahras. vp carbon foam of claim 27, wherein 
said high volatile bitimiinous coal exhibits an expansion of at least about 100% as 
determined by Amu dilatation. 



• (Amended) The method of forming an ahradv^ P.rh»» f^^^^ nf rhim 20, ivhcrciii 
said high volatile bitiiminous coalT4>comprisesit A) 

from about 50 to about 60% by weight of fixed carbon; and B) 
less tiian about 30% by weight inert maceral material; 3) 

wherein flie high volatile bituminous coal exhibits a vitrinite 
reflectance in the range of from about 0.80 and to about 0.95 as 
determined by ASTM D2798 and 3) ojchibito 0,0 volumo % mod oiulo u i 
o e voro oxidation oa dotorminod by ASTM D279 8. 
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30. (Amended) The method of forming an abrasive carbon foam of claim 1^ wherein the 

abrasive carbon foam has having a density ranging fiom ofbotwoon about 0.2 
g/cm^ to about 0.5 g/cm^. 

31. (Amended) The method of fonninf^ an abrasive carbon foam of claim 1^ wherein the 

abrasive carbon foam has a density ofbotwoon ranging from about 0.3 g/cm^ mA 
to about 0.4 g/cm^. 

32. (Amended) The method of f orming an m ethod of claim 8, wherein said carbide 

precursor comprises a member selected from the group consisting of materials 
capable of reacting with carbon to form carbides under at least one of eaFbfw 
calcining and graphitizing conditions . 

33. (Amended) The method of forming an method of ria,m wh^^in f nrbidc 

precursor is selected fiom the ereup group consisting ofe tungsten, silicon and 
titaniimi. 

34. (Amended) The method of forminp an methoH of rig.m --■\^^^\^ v^^rin 

precursor powder is-ofa has particle size sizes below about 100 iim microns. 

35. (Amended) The method of forming an meflioH of claim 3 U wherein said particulate 

coal exhibits a free swell index ranging fiom ofbotwoon about 3.75 aad to about 
4.5. 
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36. (New) An abrasive carbon foam, comprising: 

a semi-crystalline porous coal-based structure having a density ranging 
from about 0.2 to about 0.5 g/cm\ wherein the density is varied by an 
introduction of an inert non-oxidizing gas into a reaction vessel; and 

wherein the semi-crystalline porous coal-based structure includes a 
metallic carbide for improving abrasive character of the abrasive carbon foam. 

J7. (New) The abrasive carbon foam ofclaim 36, wherein the metallic carbide includes 
tungsten carbide. 

t8. (New) The abrasive carbon foam ofclaim 36, wherein the metallic carbide includes 
silicon carbide. 

9. (New) The abrasive carbon foam ofclaim 36, wherein the metaUic carbide includes 
titanium carbide. 

0. (New) The abrasive carbon foam ofclaim 36, wherein the density ranging from 
about 0.3 to about 0.4 g/cm^ 



. (New) The abrasive carbon foam ofclaim 36, wherein the abrasive carbon foam has 
pore sizes of below about 300 ^m. 



